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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell 
system responding to a rapid load variation with a just 
enough fuel and provided with a compact shock- 
absorbing tank. 

SOLUTION: The fuel cell system is provided with a fuel 
gas-manufacture means B1 for converting a fuel, i.e., a 
compound containing a carbon and a hydrogen to a fuel 
gas containing a hydrogen in a refining reactor 4; a fuel 
cell 9 in which cells including a pair of electrodes and an 
ion conductive electrolyte disposed on the electrodes; 
and a shock-absorbing tank 8 for storing the fuel gas 
between the fuel gas-manufacture means and the fuel 
cell. A generation is earned out using the fuel gas 
manufactured in the fuel gas manufacture means as a 

fuel of the fuel cell and the system is connected to a load through an inverter 51 . In this case, 
a fuel gas pressure at an outlet of the fuel gas- manufacture means is higher than an 
operation pressure of the fuel cell. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] A fuel gas manufacture means to change a fuel of a compound containing 
carbon and hydrogen into fuel gas which contains hydrogen within a reforming reactor, 
A fuel cell which carried out the laminating of the eel containing an electrode of a pair, 
and an electrolyte of ion conductivity arranged to this inter-electrode one, A snubber 
which stores fiiel gas between said fuel gas manufacture means and said fuel cells is 
formed. In a fuel ceU generation-of-electrical-energy system which generates electricity 
using fael gas manufactured with a fuel gas manufacture means as a fuel of a fuel cell, 
and is connected with a load through an inverter A fuel cell 

generation-of-electrical-energy system characterized by a fiiel gas pressure of an outlet 
of said fuel gas manufacture means being higher than working pressure of said fuel ceU. 
[Claim 2] A fiiel cell generation-of-electrical-energy system according to claim 1 with a 
fiiel gas pressure of an outlet of said fuel gas manufacture means higher lkg/cm2 or 
more than working pressure of said fuel cell. 

[Claim 3] A fuel cell generation of electrical-energy system according to claim 2 which 
adjusts the amount of fiiel gas stored in said snubber using differential pressure of an 
outlet pressure of said fuel gas manufacture means, and working pressure of said fiiel 
ceU. 

[Claim 4] A fuel cell generation-of-electrical-energy system characterized by providing 
the following A fuel gas manufacture means to change a fuel of a compound containing 
carbon and hydrogen into fuel gas which contains hydrogen within a reforming reactor 
A fuel cell which carried out the laminating of the eel containing an electrode of a pair, 
and an electrolyte of proton conductivity arranged to this inter- electrode one A snubber 
which stores fuel gas between said fuel gas manufacture means and said fiiel cells is 
formed. In a fiiel cell generation-of-electrical energy system which generated electricity 
using fiiel gas manufactured with a fuel gas manufacture means as a fuel of a fuel cell, 
and was connected with a load through an inverter A load demand detection means, a 
pressure detection means of said snubber, an outlet hydrogen flow rate detection means 
of said fiiel gas manufacture means, As opposed to a load effect which has an outlet 
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hydrogen flow rate detection means of a fuel cell, and said each detection means 
depends as a result of detection And said snubber, A controller which sends a control 
signal doubled with said inverter and said each control means at a speed of response of 
said fuel gas manufacture means so that a reference value of the amount of fuel gas 
which predicts the amount of fuel gas stored in said snubber, and is stored in this 
snubber might be approached 

[Claim 5] A fuel cell generation-of-electrical-energy system according to claim 4 which 
defines a reference value of the amount of fuel gas stored in said snubber according to 
the load amount required. 

[Claim 6] A fuel cell generation-of electrical-energy system according to claim 4 whose 
reference value of the amount of fuel gas stored in said snubber is 40 to 85 capacity [ of 
the amount of the maximum fuel gas stored in said snubber ] %. 
[Claim 7] A fuel cell generation-of-electrical-energy system according to claim 4 
characterized by to perform control doubled with a speed of response of said fuel gas 
manufacture means so that an accumulation-of-electricity means to have a means to 
detect the amount of accumulation of electricity might be connected to a fuel cell and 
juxtaposition through the 2nd inverter and said controller might approach control of 
said 2nd inverter to a load effect, and a reference value of the amount of accumulation of 
electricity stored in said accumulation -of* electricity means. 

[Claim 8] A fuel cell generation of-electrical energy system according to claim 1 or 4 
filled up with 20 - 85% of hydrogen storing metal alloy of volume of said snubber. 
[Claim 9] A fiiel cell generation-of-electrical-energy system according to claim 8 which 
was equipped with the heat exchange section in which a refrigerant circulates in said 
fuel cell and a snubber, constituted a cooler style from the heat exchange section in said 
fuel cell, the heat exchange section in said snubber, a radiator, and a pump for 
refrigerants, and was constituted so that a refrigerant might circulate through this 
enclosure of a condensator in order of the heat exchange section in said fuel cell, the 
heat exchange section in said snubber, and a radiator. 

[Claim 10] A fuel cell generation-of electrical-energy system according to claim 8 by 
which said hydrogen storing metal alloy contains more than lanthanum 3% and more 
than nickel 50% with a mole fraction. 

[Claim 11] A fuel cell generation-of-electrical-energy system according to claim 4 which 
has bypass piping which connects an entrance and an outlet of said snubber. 
[Claim 12] A fiiel cell generation-of-electrical-energy system according to claim 1 1 which 
collects differences of a fuel gas pressure of an outlet of said fuel gas manufacture 
means, and working pressure of said fuel cell as power, and sends air to an air pole of 
said fuel cell with this power. 

[Claim 13] A fuel cell generation-of-electrical-energy system according to claim 11 or 12 
which prepared the 2nd bypass piping to piping linked to a combustor within said fuel 
gas manufacture means from said snubber. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the fiiel cell 
generation-of*electrical-energy system equipped with the snubber for answering a load 
effect with respect to the fuel cell generation-of-electrical-energy system possessing a 
hydrogen manufacturing installation. 
[0002] 

[Description of the Prior Art] A fuel cell generation-of-electrical-energy system consists 
of a fuel system which supplies fuel gas to the fuel cell of the structure which carried out 
the laminating of the electrode-electrolyte zygote which has arranged the electrode of a 
pair to the both sides of the electrolyte film of ion conductivity through the separator of 
the electrical conductivity equipped with reactant gas passage, and a fuel cell, and an 
air processing subsystem which supplies oxidizer gas. 

[0003] Since operating at low temperature comparatively and energy density are high, 
generally the polymer electrolyte fuel cell using the solid electrolyte of proton 
conductivity is used for a use from which loads, such as a mobile power supply, and a 
power supply are set to 1 to 1 as an electrolyte film. 

[0004] As a fuel system, alcohol, such as hydrocarbons, such as the compound 
containing carbon and hydrogen, for example, methane etc., and a methanol, is used as 
a fuel, and it is used, and the hydrogen manufacturing installation by the reaction 
which compounded steam reforming or partial oxidation, and steam reforming and 
partial oxidation is equipped with the means which removes the carbon monoxide in the 
reformed gas which carried out steam reforming, and supplies refined reformed gas to a 
fuel cell. 

[0005] Since a steam-reforming reaction is endothermic reaction, steam-reforming 
equipment is equipped with the combustor as a heat source. 

[0006] A fuel is directly supplied to a combustor, or the residual hydrogen in the fuel 
exhaust gas of a fuel cell is supplied, is burned, and it considers as a heat source. As a 
combustor, there are a method using a fuel and the catalyzed combustion machine 
which can burn the fuel exhaust gas of a fuel cell, and a method using a combustor 
equipped with the object for direct combustion of a fuel and two burner heads for 
fuel-cell" fiiel exhaust gas combustion, and the quantity of heat which runs short by the 
quantity of heat of fuel-cell-fuel exhaust gas is covered with direct combustion of a fuel. 
[0007] In the generation-ofelectrical-energy system which cooperated to electric power 
system, since many loads exist and each is changed independently, the response to a 
rapid load efiect which is referred to as that a generation -of-electrical-energy side must 
supply rated power by the time amount for 1 or less s as the whole is not required. 
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[0008] On the other hand, since a load and generation-ofelectrical-energy side is set to 
1 to 1 in a mobile power supply, for example, a use like an electric vehicle, the response 
to the rapid load effect for about 100ms is needed. Such a load speed of response of a fuel 
cell system is governed by the speed of response of the hydrogen supplied to a fuel cell, 
the business time amount in which a steam-reforming machine carries out a load 
response - a divisor " it is about 10 seconds. 

[0009] As a means for a fiiel ceU generation-of-electrical-energy system to answer to 
rapid fluctuation of an external load, it considers as a hybrid system with 
accumulation- of-electricity means, such as a rechargeable battery system, and the way 
an accumulation-of-electricity means supplies power directly to the rapid increment in a 
load, the method of installing a snubber and supplying hydrogen to a fuel cell to a rapid 
load effect so that it may be indicated by JP,9-266006,A and JP,9-306531,A, etc. are 
proposed as indicated by JP,5-151983,A. 
[0010] 

[Problem(s) to be Solved by the Invention] However, the above 
accumulation-of-electricity means cause the remarkable increment in weight, and 
reduce effectiveness and portability remarkably. 

[00 11] On the other hand, in order to drive the fuel cell of SOkW class in the case of a 
fuel cell generation-of-electrical-energy system equipped with a snubber, about 4001. the 
reformed gas for /or, and about 2001. the hydrogen gas for /is needed. That is, even when 
the reformed gas which must be held since a fuel cell will be driven for 1 minute if a 51. 
tank is used takes out only hydrogen from 80 atmospheric pressures and reformed gas, 
40 atmospheric pressures are needed. 

[0012] Although the fuel in a snubber is emitted when a load increases, when loads 
decrease in number, it is necessary to store a fuel in a snubber, and becomes the factor 
which enlarges auxiliary machinery power for a pressure up increasingly at a snubber 
capacity list. 

[0013] In order to make snubber capacity small and to utilize a snubber effectively 
irrespective of the change in a load, the control means which makes the specified 
quantity promptly the fuel gas quantity to be stored in a snubber is needed. 
[0014] The purpose of this invention is in view of the above to offer the fuel cell 
generation-of-electrical-energy system which miniaturizes the snubber for 
corresponding at the time of a load effect. 
[0015] 

[Means for Solving the Problem] The summary of this invention which attains said 
purpose is as follows. 

[0016] [l] A fuel gas manufacture means to change a fuel of a compound containing 
carbon and hydrogen into fuel gas which contains hydrogen within a reforming reactor, 
A fuel cell which carried out the laminating of the eel containing an electrode of a pair, 
and an electrolyte of ion conductivity arranged to this inter electrode one, A snubber 
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which stores fuel gas between said fuel gas manufacture means and said fuel cells is 
formed. In a fuel cell generation-of-electrical-energy system which generates electricity 
using fuel gas manufactured with a fuel gas manufacture means as a fuel of a fuel cell, 
and is connected with a load through an inverter A fuel cell 

generation-of-electrical-energy system characterized by a fuel gas pressure of an outlet 
of said fuel gas manufacture means being higher than working pressure of said fuel cell. 
[0017] [2] A fuel cell generation-of-electrical-energy system given [ with a fuel gas 
pressure of an outlet of said fuel gas manufacture means higher lkg/cm2 or more than 
working pressure of said fuel cell ] in [l]. 

[0018] [3] A fuel cell generation-of-electrical-energy system given in [2] which adjusts 
the amount of fuel gas stored in said snubber using differential pressure of an outlet 
pressure of said fuel gas manufacture means, and working pressure of said fuel cell. 
[0019] [4] A fuel gas manufacture means to change a fuel of a compound containing 
carbon and hydrogen into fuel gas which contains hydrogen within a reforming reactor, 
A fiiel cell which carried out the laminating of the eel containing an electrode of a pair, 
and an electrolyte of proton conductivity arranged to this inter-electrode one, A snubber 
which stores fuel gas between said fuel gas manufacture means and said fuel cells is 
formed. In a fuel cell generation-of-electrical-energy system which generated electricity 
using fuel gas manufactured with a fuel gas manufacture means as a fuel of a fuel cell, 
and was connected with a load through an inverter A load demand detection means, a 
pressure detection means of said snubber, an outlet hydrogen flow rate detection means 
of said fuel gas manufacture means. As opposed to a load effect which has an outlet 
hydrogen flow rate detection means of a fuel cell, and said each detection means 
depends as a result of detection And said snubber, To said inverter and said each 
control means A fuel cell generation-of-electrical-energy system characterized by 
forming a controller which sends a control signal doubled with a speed of response of 
said fuel gas manufacture means so that a reference value of the amount of fuel gas 
which predicts the amount of fuel gas stored in said snubber, and is stored in this 
snubber might be approached. 

[0020] [5] A fuel cell generation-of-electrical-energy system given in [4] which defines a 
reference value of the amount of fuel gas stored in said snubber according to the load 
amount required. 

[0021] [6] A fuel cell generation-of-electrical-energy system given in [4] a given 
reference value of the amount of fuel gas stored in said snubber is 40 to 85 capacity [ of 
the amount of the maximum fuel gas stored in said snubber ] %. 

[0022] [7] A fuel cell generation-of-electrical"energy system given in [4] characterized by 
to perform control doubled with a speed of response of said fuel-gas manufacture means 
so that an accumulation-of-electricity means have a means to detect the amount of 
accumulation of electricity might be connected to a fuel cell and juxtaposition through 
the 2nd inverter and said controller might approach control of said 2nd inverter to a 
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load effect, and a reference value of the amount of accumulation of electricity stored in 
said accumulation of electricity means. 

[0023] [8] [l] filled up with 20 - 85% of hydrogen storing metal alloy of volume of said 
snubber, or a fuel cell generation-of-electrical-energy system given in [4]. 
[0024] [9] A fuel cell generation-of-electrical-energy system given in [8] which was 
equipped with the heat exchange section in which a refi'igerant circulates in said fuel 
cell and a snubber, constituted a cooler style fi:om the heat exchange section in said fuel 
cell, the heat exchange section in said snubber, a radiator, and a pump for refrigerants, 
and was constituted so that a refrigerant might circulate through this enclosure of a 
condensator in order of the heat exchange section in said fuel cell, the heat exchange 
section in said snubber, and a radiator. 

[0025] [lO] A fuel cell generation-of-electrical-energy system given in [8] in which said 
hydrogen storing metal alloy contains more than lanthanum 3% and more than nickel 
50% with a mole fraction. 

[0026] [ll] A fuel cell generation-of-electrical-energy system given in [4] which has 
bypass piping which connects an entrance and an outlet of said snubber. 
[0027] [12] A fuel cell generation-of-electrical-energy system given in [ll] which collects 
differences of a fuel gas pressure of an outlet of said fuel gas manufacture means, and 
working pressure of said fuel cell as power, and sends air to an air pole of said fuel cell 
with this power. 

[0028] [13] [ll] which prepared the 2nd bypass piping to piping linked to a combustor 
within said fuel gas manufacture means firom said snubber, or a fuel ceU 
generation-of-electrical-energy system given in [12]. 
[0029] 

[Embodiment of the Invention] A fiiel gas manufacture means to change the fuel which 
consists of a compound containing carbon and hydrogen into the fuel gas which contains 
hydrogen within a reforming reactor, The fuel cell which comes to carry out the 
laminating of the eel which has the electrolyte of proton conductivity located between 
the electrode of a pair, and two electrodes, It consists of a snubber which stores fuel gas 
between said fuel manufacture means and said fuel cells, generates electricity using the 
fuel gas manufactured with the fuel gas manufacture means as a fuel of a fuel cell, and 
connects with a load through an inverter. You may have the accumulation-of-electricity 
means connected to juxtaposition through an inverter to a load. 

[0030] Next, the response procedure to a load effect is explained. The configuration of a 
fundamental procedure consists of 3 of the step which adjusts the amount of fiiel 
manufactures so that the hydrogen quantity to be stored in a snubber etc. may serve as 
a reference value for a measurement step and a short time according to the speed of 
response of the step according to a load effect, and a fuel manufacture means steps. 
[0031] At a measurement step, it has the load demand detection means equivalent to 
the accelerator opening in the case of an electric vehicle, the pressure detection means 
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of a snubber, the hydrogen flow rate detection means of a fuel manufacture means 

outlet, and a hydrogen flow rate detection means in the fuel exhaust gas of a fuel cell as 

a detection means for detecting the condition in a fuel cell system. In having an 

accumulation -of-electricity means, it also has a means to detect the 

charge-and-discharge capacity of an accumulation-of-electricity means. 

[0032] Measurement by each above-mentioned detection means is performed for every 

predetermined gap, and the measurement result of 2 times or more ago is preferably 

held on the random access memory on a controller at least last time. 

[0033] The response procedure to a load effect is as follows. The hydrogen utilization 

factor within a fuel cell is operated with the suitable utilization factor between the heat 

balance hydrogen utilization factor which can provide the heat which needs a fuel gas 

manufacture means by combustion of the fuel exhaust gas of a fuel cell, and the 

maximum hydrogen utilization factor which is the greatest utilization factor which the 

portion which runs short of hydrogen within a fuel cell does not generate. 

[0034] First, the hydrogen flow rate required in each case and the hydrogen flow rate 

manufactured of the criteria hydrogen utilization factor which is a suitable hydrogen 

utilization factor between a heat balance hydrogen utilization factor, the maximum 

hydrogen utilization factor, a heat balance hydrogen utilization factor, and the 

maximum hydrogen utihzation factor are computed to the load demanded. 

[0035] Next, the response to a load judges whether it is possible by the utilization factor 

change between a heat balance hydrogen utilization factor and the maximum hydrogen 

utilization factor. 

[0036] Since the air content supplied to the inverter and the fuel cell which were 
connected to the fuel cell so that a hydrogen utilization factor may be changed and it 
may carry out a load response, in being possible is controlled by change of the utilization 
factor of the above [ the above-mentioned load response ] and the hydrogen flow rate in 
the fiiel exhaust gas of a fuel cell also changes, in order to secure required quantity of 
heat with the combustor of a fuel manufacture means, make the amount of fuel supply 
to a combustor increase, and the control which adjusts an air content performs. 
[0037] By change of the above-mentioned utilization factor, when a load response is 
impossible, in having storage of the fuel in a snubber, emission, or an 
accumulation-of-electricity means, the charge and discharge are performed and it 
carries out a load response. 

[0038] How to operate a fuel cell with the maximum hydrogen utilization factor, and 
carry out load flattery by emission of the fuel in a snubber, or discharge of an 
accumulation-of-electricity means, when the amounts of manufacture hydrogen run 
short, How to operate with a fuel cell heat balance hydrogen utilization factor, and carry 
out load flattery by emission of the fuel in a snubber, or discharge of an 
accumulation-of-electricity means, Or a fuel cell is operated with the suitable criteria 
hydrogen utilization factor between the maximum hydrogen utilization factor and a 
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heat balance hydrogen utilization factor, there is the method of carrying out load 
flattery by emission of the fuel in a snubber or discharge of an 

accumulation-of-electricity means etc., and it controls according to the fuel quantity to 
be stored of a snubber, and the amount of accumulation of electricity of an 
accumulation-of-electricity means. 

[0039] Actuation which adjusts the amount of fuel manufactures is performed so that 
the hydrogen utilization factor of a fuel cell, the hydrogen quantity to be stored in a 
snubber, etc. may serve as a reference value after the response actuation to the above 
load according to the speed of response of a fuel manufacture means. The utilization 
factor of a fuel cell, the hydrogen quantity to be stored of a snubber, and the amount of 
prediction accumulation of electricity of an accumulation-ofelectricity means are 
calculated, and it is load response limit within the limits of a fuel manufacture means, 
and the amount of fuel supply to the combustor of a fuel manufacture means, an air 
content, the amount of fuel supply to a reactor, and the water amount of supply are 
controlled by this step so that each forecast approaches a reference value. 
[0040] In order to speed up the load speed of response of a fuel manufacture means, air 
is supplied to the reactor of a fuel manufacture means, and there is also a method of 
making two, a steam-reforming reaction and a partial oxidation reaction, perform about 
a reaction. 

[0041] As for the reference value of the hydrogen gas stores in a snubber, it is desirable 
to consider as 40 - 85% to the amount of the maximum fuel gas determined by the 
maximum pressure of a snubber in order to store a fiiel at the time of fuel emission and 
load reduction at the time of the increment in a load. Moreover, as for the reference 
value of hydrogen gas stores, it is desirable to consider as a suitable value according to 
the amount of generations of electrical energy of a fuel cell. That is, little direction of the 
quantity to be stored in a snubber is desirable, and when the amount of generations of 
electrical energy of a fiiel cell is small, the direction with many quantities to be stored is 
conversely desirable [ when the amount of generations of electrical energy of a fuel cell 
is close to max, a possibility that the required amount of hydrogen will increase is low 
and ], since a possibility that a surplus fuel will arise is high when a load demand falls. 
[0042] Although a fuel cell system equipped with a snubber can answer a rapid load 
effect, without having an accumulation-of-electricity means, at the time of moderation, 
in the case of the use of an electric vehicle etc., it can collect the energy at the time of 
moderation by generating electricity by the motor, and can raise energy efiBciency to it, 
for example. When it has an accumulation-of-electricity means, it is desirable to 
perform control which cooperated with fuel cell systems other than an 
accumulation-of-electricity means as mentioned above. 

[0043] In order to use a fuel cell system as a compact, volume of the reactor within a fuel 
gas manufacture means, i.e., a reforming reactor, a water gas shift reaction machine, 
and CO removal machine can be made small by heightening the working pressure of a 
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fuel gas manufacture means. 

[0044] Since what is necessary is just to pressurize the fuel and water which are 
supplied to a reforming reactor in the state of a liquid in order to heighten the pressure 
of a reactor, there are few auxiliary machinery dynamic augments for pressurization. 
[0045] On the other hand, although the engine performance of a fuel cell can be raised 
by heightening the working pressure of a fuel cell, it is an air pole side that the engine 
performance becomes high by heightening a pressure, and since the auxiliary 
machinery power which drives the blower by the side of an air pole also increases, there 
are few merits. Therefore, the pressure of a fuel gas manufacture means is made higher 
than the working pressure of a fuel cell. 

[0046] As for the difference of working pressure with a fuel cell, to miniaturization of a 
fuel gas manufacture means, it is desirable that it is at least lkg/cm2 or more. 
[0047] Since the difference of working pressure is between a fuel gas manufacture 
means and a fuel cell, the amount of fuel gas stored in a snubber can be adjusted by 
adjusting the pressure of a snubber using the control valve with which the entrance of a 
snubber is equipped. Therefore, pressure-up means, such as a compressor, become 
unnecessary and the energy loss by auxiliary machinery power can be controlled. 
[0048] Furthermore, by using a snubber as the hydrogen absorption tank filled up with 
the hydrogen storing metal alloy, only the hydrogen which reacts with the fuel electrode 
of a fuel cell can be stored in a snubber, and volume of a tank can be used more as a 
compact. This hydrogen storing metal alloy can make 400L hydrogen an about 11. (lOkg) 
degree with a room temperature and atmospheric pressure. 

[0049] In this case, auxiliary machinery power occlusion / for being able to emit and 
operating a snubber is not needed for hydrogen within a snubber using the difference of 
the working pressure of a fuel gas manufacture means and a fuel cell. In addition, the 
speed of the hydrogen absorption/emission of a snubber needs to satisfy the fluctuation 
velocity of a load demand, and must enlarge the touch area of a hydrogen storing metal 
alloy and fuel gas, and pressure loss in case fuel gas circulates within a snubber must be 
made small. For this reason, 20 - 85% of the capacity of a snubber of the amount of 
hydrogen storing metal alloys in a snubber is desirable. 

[0050] When about 20 to 30 kJ/molH2 carries out the endothermic of the hydrogen 
storing metal alloy when emitting hydrogen, and carrying out occlusion of the hydrogen, 
it generates heat conversely. When the temperature of a hydrogen storing metal alloy 
changes with the occlusion of hydrogen, and the heat of reaction at the time of emission, 
the dissociation pressure of a hydrogen storing metal alloy changes, and occlusion and 
emission become impossible. Therefore, a means to control the temperature change of a 
hydrogen storing metal alloy is required. 

[0051] For this reason, there is a method linked to the heat exchanger which estabhshed 
in the snubber the refrigerant circulatory system which makes fuel cell temperature 
regularity. Temperature in a snubber can be made into the temperature near fuel cell 
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temperature by making the circulation path of the refrigerant circulatory system into 
the heat exchange section in a fuel cell, the heat exchange section in a snubber, and the 
order of a radiator, without being influenced of outside air temperature. 
[0052] As for the hydrogen storing metal alloy used for a snubber, it is desirable that it 
is the alloy presentation by which poisoning cannot be easily carried out in the range 
whose dissociation pressure is l-10kg/cm2 due to the carbon dioxide contained in fuel 
gas or the carbon monoxide of a minute amount. As such an alloy presentation, with a 
mole fraction, a lanthanum has 3% or more and 50% or more of lanthanum-nickel 
system alloy and a misch metal-nickel system alloy have nickel. 

[0053] Although the 3rd element, such as aluminum, chromium, manganese, cobalt, and 
a silica, is generally added into the above-mentioned alloy for the purpose, such as 
accommodation of dissociation pressure, this invention does not bar addition of such 3rd 
element. 

[0054] Bypass piping which carries out direct continuation of a fuel gas manufacture 
means and the fuel cell although a snubber is arranged between a fuel gas manufacture 
means and a fuel cell is installed, the entrance of a snubber and the control valve of 
bypass piping are controlled, and if it is the structure of adjusting the quantity to be 
stored of a snubber, control will become easy rather than a configuration without bypass 
piping. That is, if the control valve of bj^ass piping is adjusted so that the differential 
pressure of a fuel gas manufacture means and a fuel cell may attach the control valve of 
closing and a snubber entrance before and behind the control valve of an aperture and a 
snubber outlet, the storage speed to a snubber will serve as max. 

[0055] Since the emission speed firom a snubber will serve as max and a direct fuel will 
be supplied also from a fuel gas manufacture means if it adjusts so that the differential 
pressure of a snubber and a fuel cell may attach the control valve of a snubber entrance 
before and behind the control valve of closing and bypass piping before and after the 
differential pressure of a fuel gas manufacture means and a fuel cell, and the control 
valve of a snubber outlet, the fuel supply speed to a fuel cell serves as max. 
[0056] The difference of the working pressure of the fuel gas manufacture means Bl and 
a fuel cell 9 is recoverable as blower power to the air pole of a fuel cell 9. In this case, 
since the air content which needs an air pole is [ the amount of fuel gas and power which 
are supplied to a fuel cell 9 from the fuel gas manufacture means Bl ] also proportional 
to the amount of fuel gas proportionally, control becomes easy. 

[0057] When a hydrogen storing metal alloy is used for a snubber 8, in the hydrogen 
absorption of an alloy, the hydrogen concentration of the outlet gas of a snubber is low, 
and the concentration of carbon dioxide gas and carbon monoxide gas becomes high 
relatively. 

[0058] The 2nd bypass piping connected to the combustor 17 within the fuel gas 
manufacture means Bl from the outlet of a snubber 8 is installed, the outlet gas of a 
snubber is led to the direct combustor 17 into the occlusion of hydrogen, and it becomes 
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unnecessary for a fuel cell 9 to use the fuel of the low hydrogen concentration 
discharged from a snubber 8 by raising a hydrogen utilization factor using the fuel 
directly supplied from the fuel gas manufacture means Bl. 

[0059] The above fuel cell generation-of-electrical-energy system has the desirable 
application to the large operation of a load effect, for example, a mobile power supply, 
an electric vehicle, etc., and the fuel cell of a solid polymer electrolyte mold with power 
density high as a fuel cell is suitable for it. 
[0060] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 
Drawing 1 is an example of the fuel cell generation-of-electrical-energy system equipped 
with the snubber 8. It consists of snubber system B4 installed between fuel cell system 
B-2 which performs a direct- current generation of electrical energy in response to 
supply of a fuel gas manufacture means Bl to change the fuel of the compound 
containing carbon and hydrogen into the fuel gas which contains hydrogen within the 
reforming reactor 4, and fuel gas, the electric system B3 which performs orthogonal 
transformation and is connected to a load, and the fuel gas manufacture means Bl and 
fuel cell system B-2. 

[0061] With the fuel gas manufacture means Bl, the fuel carburetor 3 is made to send 
and evaporate water at the steam-reforming dexterous water pump 2, and the fuel 
supplied from a fuel tank (illustration abbreviation) with the pump 1 for 
steam-reforming machine fuels is introduced into the reforming reactor 4. 
[0062] In the reforming reactor 4, the synthesis gas which is mixed gas, such as 
hydrogen, a carbon monoxide, a carbon dioxide, water, and unreacted fuel gas of a 
minute amount, is manufactured by the steam-reforming reaction. This synthesis gas is 
a shift converter 5, after making a carbon monoxide and a steam react, considering as 
hydrogen and a carbon dioxide and making it about 1% of carbon monoxide 
concentration, burns a carbon monoxide alternatively with CO selective oxidation vessel 
6, and is used as a carbon dioxide. 

[0063] To CO selective oxidation machine 6, air is suitably supplied by CO selective 
oxidation dexterous blower 7 as an oxidizing agent, and fuel gas 100 ppm or less is 
manufactured for carbon monoxide concentration in it. 

[0064] Snubber system B4 is installed in piping and juxtaposition which connect the 
fuel gas manufacture means Bl and fuel cell system B-2, and consists of a blower 26 for 
snubber restoration for being filled up with fuel gas to a snubber 8 and a snubber 8, a 
snubber inlet valve 18 which adjusts the flow rate of the entrance of a snubber 8, and a 
snubber outlet valve 19. 

[0065] Fuel cell system B-2 consists of the air pole humidification irrigating pumps 12 
and the humidifiers 13 for air poles which humidify the air supplied from the blower 10 
for fuel cell air poles for air introduced into the fuel electrode humidification irrigating 
pump 14 for humidifying the fuel gas which introduces the eel which has the electrolyte 
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of proton conductivity located between the electrode of a pair, and two electrodes into 
the fuel cell 9 which comes to carry out a laminating, and a fuel cell 9 and the 
humidifier 15 for fuel electrodes, and a fiiel cell 9, and this blower 10. 
[0066] The electric system B3 consists of electric loads 52 connected to the ac output of 
the inverter 51 for fuel cell systems which changes the dc output of a fuel cell 9 into an 
alternating current, and this inverter. 

[0067] In addition, as shown in drawing 1 , the inverter 54 for 
accumulation-of-electricity means may be installed in the inverter 51 for fuel cell 
systems, and juxtaposition, and the accumulation-of-electricity means 53 which consists 
of a rechargeable battery etc. may be connected to the electric system B3. Moreover, 
there is the method of connecting the accumulation-of-electricity means 53 with a fuel 
cell 9 with a DC to DC converter, and connecting the accumulation-of-electricity means 
53 with electric load 52 with the inverter 54 for accumulation-of-electricity means etc. 
[0068] The oxidizer exhaust gas discharged from a fiiel cell 9 performs vapor liquid 
separation with a condenser 11, and makes the water of condensation the source of 
supply of the water to the steam-reforming dexterous water pump 2, the air pole 
humidification irrigating pump 12, and the fiiel electrode humidification irrigating 
pump 14. The gas which has a condenser 11 discharged is emitted out of a system. 
[0069] It is mixed with the air supplied from the blower 16 for combustors, and the fiiel 
exhaust gas discharged from a fuel cell 9 is led to a combustor 17. The heat of 
combustion in a combustor 17 turns into required heat of reaction with the reforming 
reactor 4. When the reforming reactor 4 cannot cover required quantity of heat with the 
ftiel exhaust gas of a fuel cell 9, the fuel supplied from a fuel tank is led to a combustor 
17 via the carburetor 21 for combustor fuels with the fiiel pump 20 for combustors. 
[0070] The above configuration does not need to become separate [ each device ]. For 
example, it is good also as an internal humidification friel cell with which the fuel cell 9 
of a fuel processor and fuel cell system B-2 with which the fuel carburetor 3 of the fuel 
manufacture means Bl, the reforming reactor 4, the shift converter 5, CO selective 
oxidation machine 6, and the carburetor 21 for combustor fuels were united, the 
humidifier 13 for air poles, and the humidifier 15 for fuel electrodes were united. 
[0071] The configuration of the controller CI for carrying out load response control of 
the above fuel cell generation-of-electrical-energy systems of a configuration is shown in 
drawing 2 . 

[0072] A controller Cl consists of memory C2 for data storage, memory C3 for program 
conservation, and an arithmetic unit C4. The data of the load demand Dl, the fiiel gas 
manufacture means Bl outlet hydrogen flow rate D2, snubber 8 temperature, a 
pressure D3, the amount D4 of accumulation-of-electricity means 53 accumulation of 
electricity, and fuel cell system B-2 outlet hydrogen flow rate D5 grade is inputted from 
the detection means arranged in a fuel cell system, the amount D6 for combustors of 
fuel pump 20 fuel supply, and a combustor -- the ** amount Dof blower 16 air supply 7 
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snubber system B4 control value D8, the amount D9 for steam-reforming machine fuels 
of pump 1 fuel supply, the steam-reforming dexterous water pump 2 water amount of 
supply DIO, and the fuel cell system B-2 control value D13 - Inverter 51 output Dll for 
fuel cell systems and the inverter 54 output D12 grade for accumulation-of-electricity 
means are outputted. 

[0073] A controller CI can also be served as the I/O about the control of those other than 
the above-mentioned item of inputting the outlet carbon monoxide flow rate of a shift 
converter 5 about control of CO selective oxidation dexterous blower 7, and outputting 
the amount of air supply of CO selective oxidation dexterous blower 7. Moreover, the 
controller about the control of those other than the above-mentioned item can also be 
formed separately. 

[0074] It is shown in drawing 3 and drawing 4 by making an example of actuation of the 
above-mentioned controller Cl into a flow chart. This operations sequence is held at the 
memory C3 for program conservation, and turns into operations sequence of an 
arithmetic unit C4. 

[0075] The configuration of a fundamental procedure consists of 3 of the step (SB30) 
which adjusts the amount of fuel manufactures steps so that the hydrogen quantity to 
be stored in a snubber etc. may serve as a reference value for the measurement step 
(SB 10) of drawing 3 , and a short time according to the speed of response of the step 
(SB20) according to a load effect, and the fuel gas manufacture means of drawing 4 . 
[0076] At the above-mentioned measurement step (SB 10), it has the load demand 52 
detection means equivalent to the accelerator opening in the case of an electric vehicle, 
the hydrogen flow rate detection means of fuel gas manufacture means Bl outlet, the 
temperature of a snubber 8, a pressure detection means, and a hydrogen flow rate 
detection means in the fiiel exhaust gas of fuel cell system B-2 as a detection means for 
detecting the condition in a fuel cell system, 

[0077] Since it has the accumulation-of-electricity means 53 in this example, it also has 
a means to detect the charge-and-discharge capacity of the accumulation-of-electricity 
means 53. The measurement result of a detection means is inputted into the memory C3 
for data storage of a controller Cl (SlO), and holds the measurement result of 2 times or 
more ago preferably at least last time in the memory C3 for data storage. 
[0078] In drawing 3 , the step (SB20) according to a load effect is as follows. As shown in 
drawing 5 , the hydrogen utiUzation factor within a fuel cell is operated with the 
suitable utilization factor between the heat balance hydrogen utilization factor Ul 
which can provide the heat which needs a fiiel gas manufacture means by combustion of 
the fuel exhaust gas of a fuel cell, and the maximum hydrogen utilization factor U2 
which is the greatest utilization factor which the portion which runs short of hydrogen 
within a fuel cell does not generate. 

[0079] First, the hydrogen flow rate required in each case and the hydrogen flow rate 
manufactured of the heat balance hydrogen utihzation factor Ul, the maximum 
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hydrogen utilization factor U2, and the criteria hydrogen utilization factor U3 that is a 
suitable hydrogen utilization factor between a heat balance hydrogen utilization factor 
and the maximum hydrogen utilization factor are computed to the load demanded. 
[0080] The above-mentioned required amount of hydrogen is carried out like a degree 
type [1], and is calculated. It is [0081], when a fiiel cell 9 is outputted as W and voltage 
of m and the n-th eel is outputted to Vn for the number of laminatings. 
[Equation l] 



[0082] Here, although voltage Vn of a eel is made into the function of the load current I, 
the hydrogen utilization factor uH2, a ratio of oxygen utilization u02, and the cell 
temperature T, parameters, such as a fuel and the amount of humidification of air, and 
operation time of addition, can also be added. At this time, the required amount of 
hydrogen serves as a degree type [2], 
[0083] 

[Equation 2] 



[0084] Here, the molar flow rate of required hydrogen is set to fH2, and a Faraday 
constant is set to F. Since the ratio of oxygen utilization u02 was fixed with 40% and 
the heat balance hydrogen utilization factor Ul was controlled by this example by 
considering as 90% in 70% and the maximum hydrogen utilization factor U2, the 
required amount fH2 of hydrogen in each case is calculated from [l] type and [2] tjnpes. 
[0085] The amount of hydrogen currently manufactured calculates and finds the time of 
concentration for piping capacity between a fuel gas manufacture means B-2 outlet and 
a fuel cell 9 from the fuel gas manufacture means Bl outlet hydrogen flow rate D2 held 
at the memory C2 for data storage (S20). 

[0086] In S30 of drawing 3 , the size comparison of a hydrogen flow rate and the amount 
of necessity hydrogen currently manufactured is performed. When the amount of 
manufacture hydrogen is within the limits of the hydrogen initial complement in a heat 
balance hydrogen utilization factor, and the hydrogen initial complement in the 
maximum hydrogen utilization factor, when out of range to S220, to it, it branches S40. 
[0087] In S210, it judges whether the amount of accumulation of electricity fills a 
reference value with a system equipped with the fuel quantity to be stored and the 
accumulation-of electricity means 53 of a snubber 8. In not fulfilling a reference value 
and filling to S40, it branches to S210. 

[0088] In this example, as a fuel quantityto be-stored reference value of a snubber 8, 
when the output of a fuel cell 9 was maximum, when an output was 0, it carried out to 
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90% of the maximum quantity to be stored 10% of the maximum quantity to be stored, 
and the criteria range was made into the decision conditions of S210 for the output of a 
fuel cell 9, and the relation of the reference value of a fuel quantity to be stored in the 
range of **10% of reference values as primary relation. 

[0089] As a criteria range of the amount of accumulation of electricity of the 
accumulation-of-electricity means 53, when the output of a fuel cell 9 was maximum, 
when an output was 0, it carried out to 80% of the amount of the maximum 
accumulation of electricity 20% of the amount of the maximum accumulation of 
electricity, and the criteria range was made into the decision conditions of S210 for the 
output of a fuel cell 9, and the reference value of a fuel quantity to be stored in the range 
of **20% of reference values as primary relation. 

[0090] In S40, a hydrogen utilization factor is made into max at the time of the amount 
of manufacture hydrogen < maximum hydrogen utilization factor initial complement. So 
that a hydrogen utilization factor may be made into a balance hydrogen utilization 
factor at the time of an amount of manufacture hydrogen > balance hydrogen utilization 
factor initial complement, load desired value may be filled and a snubber 8 and the 
accumulation-of-electricity means 53 may be operated A snubber system B4 control 
value (DS), inverter 51 output (Dll), inverter 54 output (D12), and a fuel cell system 
B-2 control value (D13) are computed. 

[0091] In S250, inverter 51 output (Dll), inverter 54 output (D12), a snubber system B4 
control value (DS), and a fuel cell system B-2 control value (D13) are computed 
according to a difference with the reference value of the quantity to be stored of a 
snubber 8 and the amount of accumulation of electricity of the 
accumulation "of-electricity means 53, a quantity to be stored, and the amount of 
accumulation of electricity by defining ON **** of the fiiel for a snubber 8, the amount 
of charges and discharges of the accumulation of electricity means 53, and the amount 
of generations of electrical energy of a fuel cell 9. Let the amount of generations of 
electrical energy of a fuel cell 9 be the control value which can be operated between the 
maximum hydrogen utilization factor and a heat balance hydrogen utilization factor at 
this time. In S50, the control value computed by S40 or S250 is outputted to each device. 
[0092] The control value computed by S220 is outputted to each device, and the control 
signal with which ON **** of the fuel for the charge and discharge and the snubber 8 of 
the accumulation-of-electricity means 53 is set to 0 is outputted by S240 S230 as 
inverter 54 output (D12) and a snubber system B4 control value (D8). 
[0093] In order to compensate with S60 heat-of-combustion change of the fuel exhaust 
gas discharged from a fuel cell 9 with directions of S50 or S230, the control value for 
adjusting the fuel and air content which are supplied to a combustor 17 is computed. 
That is, the control value (D6) of the fuel pump 20 for combustors and the control value 
(D7) of the blower 16 for combustors are computed. In S70, the control value of D6 and 
D7 which were computed by S60 is outputted. 
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[0094] The step (SB30) which adjusts the amount of fuel manufactures is as follows. In 
S3 10, change of the hydrogen quantity to be stored of a snubber 8 and the amount of 
accumulation of electricity of the accumulation-of-electricity means 53 is predicted 
based on system operation condition D1-D5 inputted by SB 10, and the control values 
D6-D13 outputted by SB20. 

[0095] In S320, the operations sequence of the fuel pump 20 for combustors for the 
hydrogen quantity to be stored of a snubber 8 and the amount of accumulation of 
electricity of the accumulation-of-electricity means 53 to approach a reference value, the 
blower 16 for combustors, the pump 1 for steam-reforming machine fuels, and the 
steam-reforming dexterous water pump 2 is computed according to the speed of 
response of the reforming machine determined with the thermal conductivity and heat 
capacity between the reforming reactor 4 and a combustor 17. 
[0096] In S330, the operations sequence computed by S320 is outputted as control 
values D6, D7, D9, and DIO, and the procedure of a load response is ended. 
[0097] With the application of the controller which performs the above actuation, load 
responsibility was examined to 3kW fuel cell system of drawing 1 . 
[0098] In order to obtain a load response in 100ms, as a result of operating drawing 3 
and the load response procedure of drawing 4 every 100ms, the hydrogen quantity to be 
stored of a snubber 8 and the amount of accumulation of electricity of the 
accumulation-of-electricity means 53 are the neither more nor less, and the load 
response was possible. 

[0099] Since actuation of a reforming machine did not need to be controlled at intervals 
of 100ms, also when the load responsibility trial which sets Nmax to 10, controls control 
of SB 10 and SB20, and controls SB30 by the procedure shown in drawing 6 at intervals 
of Is at intervals of 100ms was performed, the hydrogen quantity to be stored of a 
snubber 8 and the amount of accumulation of electricity of the 
accumulation-of-electricity means 53 are the neither more nor less, and the load 
response was possible. 

[OlOO] Drawing 7 shows the configuration which omitted the blower 26 for snubber 
restoration of the configuration of drawing 1 . The working pressure of the fuel gas 
manufacture means Bl is heightened fi:om fuel cell system B-2, and snubber system B4 
is operated by the differential pressure of the fuel gas manufacture means Bl and fiiel 
cell system B-2. That is, at the time of the fuel restoration to a snubber 8, the snubber 
inlet valve 18 is made open, and the pressure of a snubber 8 is brought close to the 
pressure of the fuel gas manufacture means Bl by extracting the snubber outlet valve 
19. At the time of the fuel emission firom a snubber 8, the snubber inlet valve 18 is 
extracted to reverse, and the snubber outlet valve 19 is made open. 
[OlOl] In this example, working pressure of 0kg/cm2G (atmospheric pressure) and the 
fuel gas manufacture means Bl was set to 5kg/cm2G for the working pressure of fuel 
cell system B-2, and the hydrogen storing metal alloy tank which filled up 
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LaNi4.7aluininum0.3 alloy with 80% of rate of volume was used. 

[0102] When the O.IL hydrogen storing metal alloy tank was applied as a snubber 8 to 
the 3kW fuel cell, it was controllable in the capacitor range of a snubber 8 at the time of 
load responsibility control. 

[0103] At this time, for the temperature control of the snubber 8 using a hydrogen 
storing metal alloy tank, it considered as the configuration equipped with the heat 
exchange section 43 in a snubber in the cooling water pump 41 shown in drawing 8 , the 
heat exchange section 42 in a fuel cell, and the cooling system which consists of 
radiators 44, and temperature of a snubber 8 was made into about 75 degrees C almost 
equal to the operating temperature of a fuel cell 9. 

[0104] In order to make easy fuel restoration of a snubber 8, and control of emission, the 
configuration equipped with the snubber bypass piping 22 which connects the entrance 
of the snubber 8 of a configuration of having been shown in drawing 7 is shown in 
drawing 9 . 

[0105] The snubber bj^jass piping 22 is equipped with the snubber bypass valve 23. In 
filling up a snubber 8 with a fuel, the snubber inlet valve 18 is made open and it adjusts 
the opening of the snubber bypass valve 23 and the snubber outlet valve 19. In emitting 
a fuel from a snubber 8, the snubber inlet valve 18 is made close and it adjusts the 
opening of the snubber bypass valve 23 and the snubber outlet valve 19. In intercepting 
receipts and payments of the fuel for a snubber 8, the snubber inlet valve 18 and the 
snubber outlet valve 19 are made close, and it adjusts the opening of the snubber bypass 
valve 19. 

[0106] Drawing 10 shows the configuration which collects the differential pressure of 
the fiiel gas manufacture means Bl and fuel cell system B-2 as power. It is the 
configuration of equipping the snubber bypass piping 22 with expansion-turbine 23* and 
the snubber b3npass valve 23, and driving power recovery blower 10' under the power of 
expansion-turbine 23'. 

[0107] In addition to the configuration of drawing 10 , drawing 11 installed the fuel cell 
system bypass valve 25 on the fuel cell system bypass piping 24 connected to the 
combustor 17 within the fuel gas manufacture means Bl from snubber 8 outlet, and the 
fiiel cell system bypass piping 24. 

[0108] In carrying out occlusion of the hydrogen to the snubber 8 using a hydrogen 
storing metal alloy, the snubber outlet valve 19 is made close, the fiiel cell system 
bjnpass valve 25 is adjusted, and it leads snubber 8 outlet gas to the direct combustor 17. 
In filling up a snubber 8 with a fuel, the fuel cell bypass valve 25 and the snubber inlet 
valve 18 are made close, the opening of the snubber bypass valve 23 and the snubber 
outlet valve 19 is adjusted, and it supplies a fuel to a fuel cell 8. 

[0109] Snubber outlet gas is led to the direct combustor 17, and it becomes unnecessary 
for a fuel cell 9 to use the fuel of the low hydrogen concentration discharged fi-om a 
snubber 8 by raising a hydrogen utilization factor using the fiiel directly supplied from 
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the fuel gas manufacture means Bl. 
[0110] 

[Eflfect of the Invention] According to the control which establishes the reference value 
of the amount of the fuel with which divides load response control of this invention, and 
the amount control of fuel manufactures, and a snubber 8 is filled up according to a 
burden, a load response is possible without the excess and deficiency of a fiiel at the 
capacity of the minimum snubber 8. 

[Gill] Moreover, since the working pressure of the fuel gas manufacture means Bl 
becomes high and becomes compact while the blower 26 for snubber restoration 
becomes unnecessary by heightening the working pressure of the fuel gas manufacture 
means Bl from the working pressure of fuel cell system B-2, and controlling snubber 
system B4 by differential pressure, the fuel cell generation-of-electrical energy system 
of high power density can be constituted. 

[0112] That is, while a load response is attained with the snubber of small capacity, by 
preparing differential pressure in the working pressure and the fiiel cell of 
miniaturization of a fuel gas manufacture means, and a fuel gas manufacture means by 
heightening the working pressure of a fuel gas manufacture means, the blower for 
filling up a snubber with a fuel can be omitted, and the fuel cell 
generation-of*electrical-energy system which can answer a rapid load effect can be 
offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the conventional block diagram of a fiiel cell system equipped with the 
snubber. 

[Drawing 2l It is the block diagram showing I/O of the controller of a fuel cell system. 
[Drawing 3] It is the flow chart which shows the step according to a load effect to the 
measurement step and short time of load response control. 

[Drawing 4] It is the flow chart which shows the step which adjusts the amount of fuel 
manufactures of load response control. 

[Drawing 5] It is drawing showing the hydrogen utilization factor dependency of the cell 
voltage of a fuel cell. 

[Drawing 6l It is the flow chart which shows the 2nd procedure of load response control. 
[Drawing 7l It is the 1st block diagram showing the fiiel cell system of this invention. 
[Drawing 8] It is the block diagram showing the temperature control method of the 
hydrogen storing metal alloy tank of this invention. 

[Drawing 9] It is the 2nd block diagram showing the fuel cell system of this invention. 
[Drawing 10] It is the 3rd block diagram showing the fuel cell system of this invention. 
[Drawing ll] It is the 4th block diagram showing the fuel cell system of this invention. 
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[Description of Notations] 

1 -- The pump for steam-reforming machine fuels, 2 A steam-reforming dexterous 
water pump, 3 " Fuel carburetor, 4 [ *- CO selective oxidation dexterous blower, ] A 
reforming reactor, 5 - A shift converter, 6 CO selective oxidation machine, 7 8 [ " 
Power recovery blower, ] " A snubber, 9 - A fuel cell, 10 - The blower for fuel cell air 
poles, 10* 11 " A condenser, 12 - An air pole humidification irrigating pump, 13 - The 
humidifier for air poles, 14 - A fiiel electrode humidification irrigating pump, 15 " The 
humidifier for fuel electrodes, 16 - The blower for combustors, 17 " A combustor, 18 A 
snubber inlet valve, 19 Snubber outlet valve, 20 - The fuel pump for combustors, 21 
The carburetor for combustor fuels, 22 -- Snubber bypass piping, 23 " A snubber bjrpass 
valve, 23' An expansion turbine, 24 Fuel cell system bypass piping, 25 A fuel cell 
system bypass valve, 26 The blower for snubber restoration, 41 Cooling water pump, 
42 - The heat exchange section in a fuel cell, 43 - The heat exchange section in a 
snubber, 44 - Radiator, 51 -■ The inverter for fuel cell systems, 52 -- Electric load, 53 " 
Accumulation-of-electricity means, 54 [ An electric system, B4 / - A snubber system, 
Cl / " A controller, C2 / - The memory for data storage, C3 / - The memory for program 
conservation, C4 / Arithmetic unit. ] " The inverter for accumulation-of-electricity 
means, Bl - A fuel gas manufacture means, B-2 - A fuel cell system, B3 
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5 3 l#^^(c|B«?tTi)J:3lC, !^«^J>i'%^e 

y5mrji}£tmm-i£tix\^^^o 

[0 0 10] 

[0 0 1 1] iSiS^:yi'^(ix.^j^mHklg«>' 
it. 4 0 0 u hJix-^cD^n^'T.^rcim 2 o o u 

e)7K^£D*i^lX0WLfc«^T't 4 O^ffii^'iJSi:^ 

So 

[0 0 12] n.^tmna-t^m-ticii. mm^>^\Ho:> 

■So 

[0 0 1 33 ig|«i5'yi^SS^/h?< *^0. aiBf© 
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[0 0 1 43 ±sEicm^. ^^mo:>Emiin^mw]mc 

[0 0 1 53 

[^S^)g^-rSfc46cD¥IS] MfBS6*l«:^fi!t-r§*5g 
[0 0 16] [1] j^^fe«j:D'7j<*%#ty{k-&^^(Di^ 

^^mm^yi'^mi'f. i!&nmm<DmntLxmmii7. 

mm^mxmmhrcmnis:^^m\^^x^nL. ^'^7^- 
^^:frLxn.mtmm-^ti^mnmm^m'y7.-Tj^ic^ 

[0 0 17] [2] HulBJ^*^;y"Xiaig¥©©tiiPO^ 
i|^75fXJE;^*^BulHilimH6cO»){tffi:^<J: t) 1 k g / c m 

[0 0 1 83 C3] mmmnii7.mm^m(Diiinmt3 
tmtmnnm(DW3VfEEti<os.tjm^m\^^x. mmmm 
^>^ic9f^?>mn-»::^m^mmt^ C23 ic§Em<Dm 

[0 0 1 93 [4] mmis^zi7m^^tsit^^<Dm 
iS7.mm^mt. -tio^mmtmmmmic^mLrczfx^ 

^^^mm^y-^^m^f. i^nmmo:>mmtLxmn:ff 
-^^ifYLx^mtmm-^nkmnm.m^my^^L.ic 

Buf2Mi^;9'7>Sijg¥©cotiJP7j<«j^«^tH¥m. 

*5<fct;, «Ki^«H&ot±sP7j<^}jit«i|^tu#is^*L. wta 

^mtiim^(Dmm^^^^n.m^W]icMLxmsmmm^ 

mm^y'^iz.^^hn^'imiST.m^^M Lxmmm^ 
yi7izf(f^?>mni}:^m<ommimci&-^<j;iomtEmn 

[0 0 2 03 C5] ft??fS^SlC|£;CTBt]ffBilia5^> 
[00 2 13 C6] Mf5i^«^'>i'{c»x.5i^i|st:flr7. 

m.<owmm\ mtmm^y'^K'i^T^hn^m.-x'm^is 

xacD4 0~8 5^«%T-fe5 [4] IBK'OJ^i^Wjttfl 



(4) 
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[0 0 2 2] [7] mmm^^ta-t^^m^m-r^m 

5%<D7mmM.'t^^^m\.fc en ^rc\t C4] fete io 

[0 0 2 4] [9] mmmnm^is^xsm.m^y't' 

[0 0 2 5] [ 1 OD iljie7j<^®)K^^A<^;b^^*T' 
"7^^1/3%^!.. =-"J^)i'5Q%\:A±.^'^tS [8] {C 20 

[00 2 6] [11] mWm^>^<oxn}imn^ 
^mt^fUf^-^wm^m-r^ [4] \zmmnjimm.m 

[00 2 7] [12] mmniJ7.mm.^^<r>mu<o 
[0 0 2 8] [13] mjmmm^y-i^t^^mmmnij 

XffiB^Kitf-c [in ^fzlt [1 2] ti:i5««J«sm 
[00 29] 

[0 0 3 0] i^icft?^^»i(c^^-rsfS^¥)ilS{c-ov>TSi 

[003 1] ffadxx-yT'T'ii. *^m?tes^;^7"Arto 50 



[0 0 3 2] ±ffi^1^tH¥IS(Ccl;§Ita'Jtim^Fa1llSl- 
tT*:>n. < tliilH], »^ L < 2 m:l±Bn<DBm 

[0 0 3 3] m?^^i!jtc?^-r5rS^^)iSli'^Ot:fcf)T 
[0 0 3 4] ^-r\ M*$n§ftmcWLT^7^5>X 

m^mm(D^n^ti(Dm^iCii:-m^s7mm.m. *3<}:t;, 
[0 0 3 5] ij^tc. nMicMt?>mnti\ m7'<^yx7ii 

[0 0 3 6] ±tBOM??ff5^*^±ie©?iJffl^<D^fbT'^ 

mrjim-Bizii. 7mmm^^mt-^^xMm!t^t^^ 
mnmmic^m-^nrc-^y^K—'SttsjiiZJt^nmmc 

'p(D7i<immm^mitt^<Dx\ mmmm^mommmx 

[0 0 3 7] ±m<Dmmmo:)mitxM.^ss.m^^mm 

li. mm^m^m^^m'^icit^(Dnmm^'i7-oxnM 

[0 0 3 8] m&7mmti^^&t^m-^. mnmm^m 
±7kmmmmxmmv. mm^y-^[f^(omn<owitii^m 

mmm^m:k7i<immmmtm^^^ yxTummmm tcom 

<Dmm^jimm7mmmmxmnL. ^w^v^^oj^i^ 

TStjiii-rso 

[0 0 3 9] u(±oft?^{cwr5iss®ift©tt. mnm 
m^m<Ditmmmicit^\^x. mnmmo:>7mmmm^i: 
xfmm^y'^f>i<07i<.mmmmmi}mmmiirj:?,^o. b 

m.m<ommm. mm^y^<D7mmmm. is^xf. mm 



(5) 
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[0 0 4 0] mnmm^$^(Dn.^!&wM&^mib^rzif> 
[0 0 4 1] mm'i'y^\H<D7miS7.^mm(Dmmm 

[0 0 4 2] m.m^y'^^mx^m^mmiyy^T-L.it. 

[0 0 4 3] ^I^WMv'X-rA^nV/'?^' hlc-r^Sfcfe 
[0 0 4 4] SlSi§cOI±;'3^«feSfci6{cCi. 55jKS)S 

[0 0 4 5] -15. 'immm<Dm\'^^ti^-&ib^^fv 

CO 0 4 6] jl«!53|s^;^^XSli)i¥IS^O=I>'^^' h{k{C«. 
««?tti:«»{tJE:':©M{i'>^< l k g/cmU^t 

CO 0 4 7] iaii^;^Xiaig¥Si:i^i|^«ft!jt<DratcS){^ 

wif^m^^^rmm^yi'OBti^m^-r^ctx. mm 
^ ^mn:^^7.m^mm-t^c tt^x^ So 

CO 0 4 83 ^ &{c. iS«^>i'^7j<^®iJ^^^.3£« 50 



ii(D7j<^KM^^tiSiS. iz^mx 4 0 0 'J -y h;i/ 
cDtK*^*^ 1 U >y ( 1 04=-ai7''7A) mmic-t^C 

[0 0 4 9] coti^. 

W]i'?s.t)(Dm^m^^Tmm^:y'i7mx7m^<&mynm 

^Mliiii1B^>'i"D§»'75 2 0~8 5%*^a^LV\ 

[0 0 5 0] 7mmm^^it. 7m^mtii-t^t^\.^m 

2 0 — 3 0 k J/mo 1 H2<D®l^b> 7i(.m^i^M-t^ 

^'07mm.m-^^<r>'um.i^^u\\it^t. 7Kmm^^^<o 
[0 0 5 1] ccofcisb. mnmm^E^m^—Mict^i^m 

[0 0 5 2] mm^>->icmi^^^7i<.m^M^^ii. mm 

LTl±, ^■;b^^-U-^>'^»>'A^3%J^±. A^O. ::i-y-5r 
5 0 %&.±0^ y^>-=.y ^jlJfk-^^. 5 v/a. 

[0 0 5 3] ±E^^fc«-flg6*I(c^5?aiiE«PIfi^H© 

U7!7:*if©^3 7t;«*^^SP^n5*V *fgBa«^ <i3b 

[0 0 5 4] mm'^^'^it. mmsT^mm^^hmmm. 

K>nis^xs/U7^7.wm<Dmmi^^um\.x. m:m^> 
i^(omm.m^m^-r^mTth-r^h. 7U7%7Mm<Dm 

y^mn(Dmw:i^<Dmkx\ mnii:^wm^f^tmmn. 

[0 0 5 5] iiS»^>'^AP©liIP#^r^b> /W7^X 



(6) 
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CO 0 5 6] fmiSTM^^WL-^ 1 }iim'm!^^(om'^ 

[0 0 5 7] m:m^y'p%\^7mmm^^n:m\-^fzm 
[0 0 5 8] mm^y-!7 8(Dmat-^mnf}7.mm^m 

SL, 7j<|g(D?K)@J4'fc{i:i^f5^V^'CDffiP:flr:;^*itg§i^ 

[0 0 5 9] J-X±0^*^«rlfef8«i>X7^Ali. 
[0 0 6 0] 

xi*tO-^ijT-feS„ j^*t3J:t>'7j<*%^ty{t^f^cr)^« 30 
25jSSJC5§§4P^T7K^^^ty<^*4;9'Xtc^^-r^j^ 

m^BZ i:©F^tciSB5ni.i^tB^^^I^B 41:«$ 

[006 1] mmsT^mm^^B i T'«. Tk^scs^agg 

7j<^«e^iKgiffl7K>i^>:/ 2 T-7j<^^PM<kf§ 

CO 0 6 2] 3tSSir>g§4T«. 7K^M5JiSjSJC(Cj: 0 
<10^fi!c:;?/7.(±i^7 h3>7^-^ 5-r\ -mt^mhyK 

Siitj 1 %^mz Lfc^t. c oiMiRKftig 6 X'-m\mm 

[0 0 6 3] CQWBimit^QK\,t. ^{t^Ji:LTCO 

w^mmm^ i o o p p m\;kT<oimii7.^mmir^. so 
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[0 0 6 4] i^®^>^'?SB 4«. i«i^;y"XSi3i#ISB 

1 tmmmmj^Bz^f^^m'stmncmmtErL. mm 

□®j3St»^pii5-ri)iig'«^>'^Aa^i 8. mmi$'yi' 
[0 0 6 5] ^^s^ii^tfi^B 2t*. -^(Dmrnis^umn 

nmmtnM^i 5. ^m?fi9tc»A-r^^MffloM*i 
«}te^^®ffl:/oy 1 0. myu^ 1 0 7b^p>«Si&^ti?. 
^M%SDS-r^SMWDigffl7i<5}<^'y 1 2*3<ttfsm^ 

ffliDjgigl 3T')|||fi!c^tl5o 

[0 0 6 6] ««?^B Sit. i^nmr^9(omm.tiiti^^ 

So 

[0 0 6 7] ^*5> ttMl^BStCti. miiCijk^X^lC 
-^f 5 4^^U Ili^«?ifilF*>e.S:SSm¥lg5 3;& 

c/Dc=iy/^-^x-mm.L. mn.nm5 2tmm^m 

So 

[0 0 6 8] ^*4«^9*^P,fiftU$nSK<t^iJgf;9'X(± 

«7l<§|l 1 T-M?K^gl^^TV\ M?i7l<^7j<^^25t«#§ffl 

7k.K>:/2. ^««oSffl7j<.-}<>7'i 2. fe<fcth\ 
®AnSffl7j<3j<>'y 1 4'N<757j«D#t*&j^,i:-rSo «7kg§i 

[0 06 9] mnmmsfo^pymia-^n^mnm^'xii. 
^'Mtiffl:/Dvi 6t^iE>mm^n^^^tm-Br-^nx. 
mm^ 1 7 jc^*-ti5o 1 7 T*ois^ia«, gtg 

^^a«^^^!^«?te9cDj«S|H|-gf;9'X-eBS5 C tt'^X-trjii,^ 

n^yzrz oxmm^mmm^itmz 1 ^m^vxmm 

ggl 7{C«<o 

[0 0 7 0] i:i±(Dmmi^mmmi'f^ i:^j:^'Z^it^si 

^J^tf. J^*4^ig¥ISB 1 <D<^,i^m^tg§3. KKS 
JSfg4. i/:7hn>7^-^5. C0S«S?ftgg6, J^M 

^mmm^it^2 1 ti^~ittrj:-^rcmn-:fo-ty^. m 
mmimm^ 1 5 is^-i^ tii^tc p^mtamimmm tLx 

[00 7 1] LyL±(D^ 3 rj:mf&0)i^nm.m^m'>7.y'2^ 

m 2 fcs^fo 

[0 0 7 2] =iyhu—^c Hi. 7'—'$tw^m^'ev 
C2, :rn^^^A«#ffl^*i;c3, mwmmc4xm 
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mm^y^ sum, ee^^jds. m^issssmd 
4 . mnmrn^ b 2 tn a7mmm d 5m(D'f-'^^xt] 

8 . 7mM^M^mnm^^yf 1 <^,m±t^g«D 9 . 7m 
^BjtKi§ffl7j<.-j^>7"2 7j<#tsigfiD 1 0. mnmm^Bz 
sijwiD 1 3. mnmm^m^y^'^-^ 5 1 tB;^;D 1 
1. 43<j:tf. MB^affl-r^/^-^s 4a:^D 12^% 10 

[0 0 7 3] 3>hD-^cni. fi?iJ;^{±\ COjMJRK 

n~mimmmm^xti u c oss?gs{kSffl:/n'7 7 

So 

[0 0 7 4] ±lB03>hn— 1 cDibft©— 19IJ^7 
u-=^^-htLX. 03*5j;t>'0 4tC^f o CtOifjfF 20 

¥iiR{4yp^'7A«#^^^u c 3(c{s#$n, ines 

[0 0 7 5] »*6^:&¥)ll(^^fig{iia 3 ©lt«iJ X-r>yy 

(s B 1 0) . mmsicMn^micit\:^^7.r--y:f (s 

B2 0) . 04Oj^i|St:^XSi3g#®©f£;^jifiti:iSCT 

l4Sajg«^Pti5-rSX7-'yy (SB3 0) ©SXx-yT' 

[0 0 7 6] ±IB(DW-SiJXx-y7' (S B 1 0) T'(i. 

W = iZ^M. (I, Uh . Uo.. . 
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t>\ M««?i^B 2cDi«iietSf;y~X4^cD7j<^j5ita^fcH#fiS 
[0 0 7 7] *^fi6f^jTiiS«¥l55 3^m^r\^>^<D 

€g#ffl^*UC 3tcA:^ (S 1 0) ttx. T^-^fS^ffl 
^ * U C 3 ti'>^ < t tMia, »^ L < « 2 111J^±M 

[0 0 7 8] ia3lc*3V^T. Ai^^HjlCfSC^X-T^-yT" 
(SB 2 0) {i:^^coa!3TfeSo 0 5 fc^f J: ^ (C, 

l?l-«Hi2I^T:-©7|<^fiJffl*ti. )^*^«}te©<^l4fif:y"X(D^. 

-l.«i7^^>X7l<«*IJffl^U 1 <^«««6rtT7j<«*^^ 

[0 0 7 9] $-r. s*$ni)m?^ti:^>fLTi^7^5'>x 

TK^ffJffl^sUK g:*:7j<*?ijffl^u 2. ^7^'7>X7j<^ 

mmymmmmu 3 cD-^n^'n(Dti^tc4ej.s^7i<^}5ii 

:j3j;i>\ mm-sn^7mmm^ntii-t^c 
[0 0 8 0] ±m<DiSi.s^7}<mmi,t'X^ [ n 3 

[0 0 8 1] 

mn 

T) - [1] 



[0 0 8 2] C CT\ •tr;l/©II)EV„«ft^^«jJS I > Tk 

^fijffl^uH2. mmmmmuoz. mmumT(Dmm.ti. 

m I 



CO 0 8 4] C CT\ i2:^S^7j<^CD^-;l/}5lta^ f H2 > :7 40 
%4 0%i:@^L. ^/^^>X7l<«*iJffl^U 1*7 0 

%. s:'c7K«?ijffl^ u 2^9 o%t Lzwm^n-o rc<D 
7)<*«fii2!b^*46e.nso 

[0 0 8 5] iajg^nTv^S7j<^M{i. v'-^imm^i 

mo 2^ ID. mni}7.m^^mB2mntmnm.m9m 
(omm^m^<ommnrs^9^nLrj!^ib^ (S2 0) o 
CO 0 8 6] E3<Ds 3 0T-«. iaifi^nTi/^STk^ija » 



I?. 'i:>s^7j<^a«^s: C23 i:^So 

[0 0 8 3] 

«^:^2:^S7J<|gaoA/J«^^T^ o iy5g7j<^«*^^7^^ 
y7.7mmmmv<07iimiiS'mm t m±immmmx<D7^ 

355 tttciiS 4 Otc^iig-r^o 

[0 0 8 7] s2ioT-{4, W'^^y^ %<r>w^^mm 

fccJ:tfS«#©5 3^fii:^TV^^->X-rATt4Smfi*^ 

v^«^(c«s 4 o(c, sifc-r^^^ciis 2 1 oiz^m.'t 

So 

[0 0 8 8] 2|s:*)Siflajt?a, iSW:?^'^ BOiSmMM 



(8) 
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1 i^oMiii: LT. mm^m^mmm± i o %<dsb 

HT'S 2 1 OcDWiT^ffi: tfco 

CO 0 8 9] mn^m5 3(Dmnm<D&mmmtLx 

2 0%. tiit)ti^o(Dt'tiaimizmMm<D8 o%tL. 
mnnm9(DtiititmnmmmcD&mm^ i ^komi^^t 

LT. a^Pffi5H^a*M± 2 0 %<D®H-t:- S 2 1 0 O^HiJ 
[0 0 9 0] S 4 OTii. W)g7j<^fi<«:*:7j<^?ijffl^ 

ISB 4SiJMi (D 8) . -YV/^-iJ? 5 imiJ (D 1 

1) , 'r>'7^-^5 4*;^ (D 1 2) . fcJ;D'^^*5HIjt 

2Sijssffl (D 1 3) ^mm-r^o 

[0 0 9 1] s 2 50T?ci. mm-^yi^ 8(D^mm.^^ 

l/Stt¥fiS 5 3 <DS«« t ffrmm^ <); U'SMOS^Pffl 20 

5 3 mmmm 9 ©^«fl^^«)T-r > 

7-?-^ 5 1 ttJ:^/ (D 1 1 ) . >7S-^ 5 4 m;^; (d 1 

2) , mm^y^^B 4umm (ds) , t5<tt?\ mn 
nmffiB 2mi»m (d 1 3) ^wm-rso cott. j«s 
mas 9 (D^mmitmxymmmmtm^'^^ >'X7j<ig*ij 

ffl*i:(DPB^T-Ste-eir§$iJWli:-r^o s 5 OTtiS 4 
o$.§v^us 2 5 o-esmu«:ffiijpfii^^*i#§fctB:^-r 

[0092] S230 TCi> S 2 2 0 TWtB LfcSJ'^ffli 30 
^^^fsfCtb^^jL. S 2 4 0-rti^>'7S-i5f 5 4(±1;^; 
(Dl 2) *3<fcW«^^^?^B 4$iJ®fii (D8) i: L 

[0 0 9 3] SeOTti. S 5 0^i)VHiS 2 3 OOtg 

^m.m^mmr^fcib(D?^mm^niiit^o w^. mm 
mmmM^^y-fzocom^ (d6) ^^ximMmmy 

nyi ecOMWi (D7) ^PtB-r^o S7 0T«, S 40 
6 0T»mLfcD6 43«tr>*D 7<DSlJSilfil*ttl;'3-rSo 

[0 0 9 4] mnmjtm^mm-r?>7.T-y:^ (s b 3 

0) tii>J(Di::feOT:-$>^o S 3 1 OTfi. S B 1 OTA 
t} Ltciy 7.7- I^nWlViUD 1~D 5. *3<fct>\ SB2 0 

x-mtiLrcmmBD 6~D i 3*^(c. isw^^i^so 

[0 0 9 5] S 3 2 OTti, 3{KSJ£g§4 i:j^M§§ 1 7 
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•f2 0. mm^myu^ i 7mM^ms^imm^^> 

■fU *3<fcl>\ 7j<^M55[Hg§ffl7)<:S<yy2<0»{t¥|iH;g: 

[0 0 9 6] S 3 3 0-e«. S 3 2 OTSttiL/iiljIt^ 
)(S^*Jffi)fiiD6> D7, D9iSi:UD I OtLrmtl 

[0 0 9 7] J-:^±CDii)lt^tT'5 r3>ha-^:&, H 1 cD 

[0 0 9 8] 10 omsX'(DnMi^'.'^^m^tcmc. m 

3 iSiiX^m 4 (DM^It'.^^m^ 1 0 0 m s micWli'^tE^ 

[0 0 9 9] 35fS§§cD«){t^ 10 0ms P^PST'SiJffll-r S 
ie:-S*^^v^ili:3b^€). 0 6tc^-r^)lMtc<t»p, Nmax 
^10i;b. S B 1 0*5J;tFS B 2 0©fiJSg]^ 1 0 Om 

s Mlii, s B 3 0* 1 s mmr-mm-r^n.^m'^^um 

CO 1 0 0] 0 7«. m\<Dm^(otm^iy'i'^mmy 
ISB 1 hmmwemB 2(Ds.tsmzi:K>mm^i^'>^B 

mB 1 ojE;^{j:ifi-rJitSo mmi':y';7 8i)^^(DmnwLih 
mizimicmws'S'yi'Xn^i s^mo. wm^^i^m 
p# 1 9^^tc-r^o 

CO 1 0 1] **)5S^iJT-«. ^m?tb^B 2«DW{m;'3 

^okg/cm^G (;*:^E) . mni37.mm.^mB \ 

(DWiifS-tS^S k g/c m2 G i: L. L a N i 4.7 A 1 
0.3 ^^^8 0%©i!|ca*-e?t«Lfc7j<*©«c^^i5?> 

CO 1 0 2] 3 kWOjgSmftfelCl^^LT. i^flS^f^^S 
i:LTO . 1 U-y h7l/c07j<^®l?^#^f>^^3gfflLfc 
he 5, a?^f&mM'^Bt(ci^«^f>d7 8cD^«SSHrt 

CO 1 0 3] Tk^fRm^^^Vi/^fflV^fci^ 

m^>'>8 cD-^&mmcorcubs m 8 (c^-r<^in7i<>Ki/y 

4 K ^*4«?ibrt<7)|^5£^gB4 2, *3J:t>\ 5>^x-:? 
4 4T«fi)t$tl§i^a]|Srtli:, i^«^'>^F*3(D^3S8lg|5 

4 3 ^fii^fcP^i: iS?B^' 8 <7)Sa%i^i^«H6 

9©ateSa^:«i{?^bV^«^7 SVtLfzo 

CO 1 0 4] mm^y'>8<Dmn^mis^x}m.mcDum 
^^mc-t?>rcif>. m7 iz^^Lrzm^<omm^>i7 8<D 

m^^m9ic^^-to 



(9) 
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[0 10 5] mm^^-^^u^^T^mmz 2 a. mm^y 
ffi^>^^w/^x^2 sto^zimm^y^mnif 1 9© 

[0 1 0 6] 01 Oli. imiiT.m^^^'Q 1 
3' 33it>'^«^>;f/^l'-'^X#2 3*fit^, l8g5B^»- 

ey2 3' (Dii!i:^T'B!i:^[HiiR:rD'7 1 o' ^iBlj-ri.^ 
[0107] 01 Hi. 010 (om^i/clia^r. WM^ 

y^ 8 tBP!b^e.J^i^;>!fXSiii^l5B 1 rtWj^^ti 1 7 tc 

wm^m^wim^yu >^7Mm2 :fej;a\ 

^tei^-' w>'^xBes 2 4 ±(cj^iNt«jte?SM-f'>'^x^ 2 5^ 20 

[0 10 8] immM.^±^m\^fzmsi9y^%\riim 

10 \ oQii mm^y-:7\huiS7.^m.mm.m.m\ Tim 30 

^^*4«}te9«MiP4;^j'Xiaig^lSB 1 A>?.ltS«lSi&? 
[0 110] 

[0 1 1 1] t/i. i^S;«j'XS^3g¥l5B 1 (Omi'^&tl 4o 
B 2 ©«i{^/£;^j J: »)l«i6. mtimic^ K> 

[0 1 1 2] IP-^. /J^^«^Di^W^>^'T-m^^^&^§:A^p^ 
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[0ffi®ffi^i5:I^J0«] 

[iai] iS«^>^^fil;iTV^^Mmjte>'7.xi*©tiE 
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